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ADD UP TO 4% TO YOUR NET PROFIT 


Caught in a profit squeeze? The contents of the Texaco man’s briefcase 
» something about it 
It’s a new cost control tool that can knock as much as 15‘ 


can help you d Inside is Texaco’s “Stop Loss” Program. 
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AIR CONDITIONING 


justrial air conditioning. Comfort air conditioning 
immer air conditioning, 


and “complete air condi- 


vives rise tO the terms § 


ndings 
winter air conditioning 
tioning.” As would be deduced from these designa- 
tions, summer air conditioning includes cooling but 
not heating of air, winter air conditioning heating 
but not cooling and complete air conditioning in- 


igrated 
rt winters 


riy dat man 


ive fires. How 


1 Waltint ntl 
ry technology cludes either heating and/or cooling as required 
with probable additional control of air humidity, 


listribution and purity. The design, op- 


a 


rs devised re 
ventilation, 
eration and lubrication of various types of air con- 


are outlined briefly below 


ished the basis for 
yeration equipment 
nd otherwise controlling the con litioning equipment 


living and 


rn mans 1001 


TEMPERATURE CONTROL 


Since temperature is controlled in all except the 


ng’ is commonly used t 
reter only to cooling However, air condition 
Ost ru 


sually will contain either a heating unit or a cool- 
ing unit. The heating unit normally consists of an 


on if 


simultaneous control dimentary systems, the air conditioning init 


is properly { l is tne 
{ air purity in 


yf ter air Now 


a piven encios 


perat ire ine 
itrol of environment ¢ 


if 
Ire 


r} 


tributes daily to mfort and health of millions 
Moreover the 
is facilitated the 


pro 1 


ae 
se of air conditioning in 
manufacture of a large 
vital applications are 


ot people 

stry h 
ot 
served by a 
ing thousands of people in the deve lopment, manu 
distribution, operation and maintenance of 


The 


Indl 
icts These 


variety 
ir conditioning industry employ 


vast a 
facture 


equipment growth of air conditioning in the 


past few years is illustrated in Figure 1 


Air conditioning can be divided into the two 
: ; 
main subdivisions inferred above: comfort and in 


enclosed space in which to burn a fuel and a means 
to transfer the heat evolved to the air which it is 
lesired to heat. The heat transfer may occur direct- 
ly, as in a furnace, or through a secondary fluid 
medium such as water or steam which may be em- 
ployed to transfer heat from the immediate vicinity 
of its evolution to a remote location. This latter pro- 
cedure is sometimes more practical and economical 
than circulating the entire mass of air past the 
vicinity of the heat evolution 

The number of moving parts in the heating unit 
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pressor, the cicceri 
ing section and the retrigerant compress 
section, wherhel reciprocating Or rotary type 
ounted at opposite ends of a single shaft. Bott 
refrigerant vapors an 


re 
{ 


CCTIONS are exposed 
{1 trom the 


bricate 1 I 


CliOMS are Taken CO EXClt 


5 ousture 


SCTVICE 


€ accessiDle 


n of Al 


} 
rit } oO 


ven icrent 


?PLICATIONS AND EQUIPMENT 
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Hermetic Units 
\ 


procating compressor 


ensor 
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ine-type rotary compressor and motor 
y sealed and permanently lubricated 


AUXILIARY EQUIPMENT 


in a heating plant, an air conditioning co 
} Ty ’ 


cf nps for transferring a sect 


nedium, circulating or ventilating 


shutters and external electric motors, all of 


ay includ 


' ' 
greasing with general pu 


accordance with their manufact 


Irers 
Some large units may be pow 
steam pumps or turbines which require tl 
of steam cylinder or turbine oil 
equipment which may 
control humidity, circulation, ventila 


end 


ations 


] 
auxiliary 


rity in the overall comfort air condition 
scribed below 


Purification 


on 
iwmionil 
ea past given point provides an ex 


nity to remove dust, fumes, pollen 


ther contaminants. Air cleaning devices 


at classifte d as follow 4 
ntrifugal collectors 
Air washers 
Dry type filters 
Viscous fil I il operations 
Viscous filter 1utomatic Operations 
El trostatic precipitators 
\dsorption equipment 
levices are installed 


COUS OF 


ispection 


now 


ATION 


I type ; 
by the ature of a cmove 
the air. Some will remove h 
fine particles, other 
but become pl igged if subjected to heavy particle 
still others will remove fumes, organic vapor 
dors but will be ineffective with regard to solids 


t¢ Ireq ently a 


| 


or ¢ 


O combination of cleat 


t iners will be 


I I O! activation 
anal } 
edia may be treated witl 


1 a viscous liquid t 


rease efficiency and special petrolet m base filte 


coating materials are often used 


for this purposs 
Filters are frequently mounted on an endless chain 
passed through the air stream, then through ¢ 
ing bath following which they 


are recoate 
id allowed to 


cool before re 
Upon cooling. the coating co 


ing messy drippage 


| from the filters 


l 
ng to service 


Humidity Control 
Roor resid 


I maence ana 


conditioning installatios 


the moisture present in the air when on t 
cycle or evaporate water from an open reservou 
air when on the heating cycle. This tend 

MiVINnyYy a mcrical 
function of 


r conditioning 


proportion 


ind the temperat 
upon return to tl 
itrol of 


e the con 


w CHCl 
humidity is generally re 
industrial units and a reasonabl 
midities can be 
On tl 
) ' 4 . 


idistat are sed tO Ce 


pre vided Dy tl 
controls cycle 


Ww COOMNY 


yntrol ten 


Hermetic centrifugal compressor system 


1eavy particles and 


mA 
rs will remove fine particles 
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into an uncomtortabk ndesirable installa 

1On 
No attempt will be made to cover the broad scope 
f proper air distribution in this article. The vari 
s principles and application of air distribution are 
vered in many text and reference books. Addi 
nally, new developments are covered in trade 
ire. However, it may be stated that small ait 


iditioning units generally have integral fans and 
rill work designed to discharge the conditioned all 
na maximum space COVCTapye and a minimum otf 
rect draft. Larger systems use duct work designed 
he space, considering not only the load im 
arted by climatic conditions but also by occupants 
Aside from the above features of circulation, the 

r conditioning system must usually provide for 
entilation of the enclosed space, i.e., exhaust of 


air, which may contain odors, fumes and 


{ the introduction of fresh air to replace 


The general principles utilized include 
aintaining a small pOSitive pressure on the con 
space, sizing intake fans and duct work 

up to 100° outside air when cond 

1s make it economically feasible, and condition 
fresh intake air as it is introduced. Many 
res must be considered as the design of 
lar installation progresses. General limits 
portion of air circulated and air velocity 
ious circumstances have bi en established, 


the and appearance factors must 


| of the 
at transfer surface 
the temperature of 
transfer area is at the ter 
1e enclosed space Therefore 
s circulated. This air 
and Over OF 


it mixing with the bulk 


yroper 
] ‘ 
Also, dr 


erwise pro] \ esig (with upper portion of case removed) 


4 cylinder, hermetic motor-compressor 
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l¢ CranKxcase OF a reciprocating 

tary Compressor whose design attords intimate 
contact of the circulating refrigerant and the lubri 
cating oil. The positions of the various curves will 


lifferent for different refrigerants, O1ls 





OIL CARRYOVER 


xcessive quantities of oil may be splashed on 
nder walls as a result of too violent oil agitation 


rr too high crankcase oil level. This oil may then 


work past the piston rings and enter the compress¢ 
refrigerant areas where it acts as an insulator and 
reduces condenser and evaporator cificiencies In 
some Compressors O11 May also be pic ked up by tne 
refrigerant stream when the latter passes through 
r} 


ne Crankxcas¢ 


Oil separators are included in many designs to 


r , ) 


: 5. > ai ti > ies . r} 
Room-type air conditioner l mize oil carryover. In some of these designs 


arated oil ts returned to the crankcase for re-use 


sive of other considerations, the efficiency « 


ind will s« pa »tTWO lig lid phases w l { yarator 1S dependent on the oil droplet S1Z¢ 
below that ten ature, depending on the ind on gas velocity. Therefore, the separator should 


Tt 
I 
sition of the mixtur A principal eftect f [ thciently removed from the compressor to per 


ant dissolved lubricating oil is a re adequate precipitation of the oil from the 
in viscosity which may reduce the abili retrigerant gas and should have sufficient volume 
oil to do its iob of lubricating the ni il so that Las velocity is not too high W here design 


na 
Lhe lesign of the compressor will detern ine the to the compressor, the highest VISCOSITY oil that will 


| } 


xtent to which properties of the lubricant are af rovide satisfactory lubrication should be used 
this will have the lowest misting chara 


{ sealing in the refrigerant pressure necessitates placing the separator directly adjacent 


machine presents a comparatively simple 


in that there is little contact between re 


ant and lubricating oil. The leakage of the [LUBRICATING OIL REQUIREMENTS 
ant will not be sufficiently extensive to give 
tl 


ncern as to the resultant lubricating ability Type of Oil 
| which has been specifically refined for thi Che refrigeration grade oils used in air condi 
f service. In reciprocating and rotary 


tioning equipment are well refined “pale oils” hav 


' 


_ - Lf 


ee ae Send lsbewtrastin 4 ‘ 
ving splash or flood lubrication the refris ing good stability. Until recently, these oils were 


rculat throue h koa d im . , 
Cit ates thr ugh the crankcase and 1 ‘ generally prepared from naphthenic base crudes 
ae th Se eo Aer 
librium with the oil as in Which are cha acterized by low pour points 


tely establishes equl 
hermetic compressor. Machines 


; t 


lubrication will vary in the degre 
ict afforded between oil and refrigerant 

\part from mechanical and constructional con 
the amount of chlorofluoro compound type 

ant which will be absorbed by any miner 
lependent upon the nature and viscosit 

the temperature and the pressure of con 

Lower viscosity oils absorb more of such r 
ra given weight than do higher vis 
sity oils. Low temperature and high pressure favor 
f 


\ paraffinic oil absorbs slightly less 
rants than a naphthenic oil of equa 


magnit 
2 in solution 


Freon 
araffin base refriger 


100°F. Data curv 


iting the vis sit Figure 12—Room-type air conditioner 





LI 


type air conditioner 


ils performed 
ot 
se of hermetically 


} 


units varied design 


sealed 
erants resulted in the 


ywenated refrig 


1 for oils having even greater stability and lower 
proven 


ndencies. In 
ma {¢ if possible to 


ents in refining tech 
tilize pale oils 
Both naph 
An 


lubrication area 


live 


paralinni base crudes 
parainn base oils are 


recent 


sed today 


1ddition in the 
ction of inhibited refrigeratior 
uir conditioning field has been 


hines wi resultant increases 


res. It is expected that there 
in speed and operating 


re severe 


tilizatior 


ting 


br 1C% 


testing 
overload 
sts, the nits are check« | 
ciency of 


di 


operation and upon 
smantled for complete 


I ubric ‘ 


in their physical 


ire 


ymponents ting oils 
ch if 
ction of the 


test nit 


Viscosity 
Mechanic: 
frigerant used, operating ten ature an 
all govern selection 
ie lubricating oil 
lual fi 
bearing | 


type of 
otf the viscosity level of 


the 


Crvicc¢ 


In a compressor, lubricant 


performs th nection of lubricating and seal 
ing. Generally vads < not excessive and 


the lubricating function is relatively easy. The seal 


ling function ts usually more difficult to accomplish 
ler j 


ind depends considerable extent on the pressur¢ 


Oa 
lifferences involved and the solubility of the refrig 


erant in the lubricating oil. Normally, the oil chosen 


the lowest viscosity that will give the 


yperties with the refrigerant use 


re nd re 


res 
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trigerant dil Most lubricant 
pliers provide oils having nominal viscosities of 80, 
100, 150, 200, 300 and 500 Saybolt Universal 
Seconds at 100°F 


a full line of lubricants 


imons expected sup 


, thus providing the design engi 


neer 
Viscosity Index 


Viscosity index (V.I.) is an arbitrary meas of 
change in oil viscosity with change in temperature 


ire 


Oils displaying large viscosity changes with tem- 
perature changes are assigned low V.1 numbers and 
oils having small viscosity changes are assigned high 
V1 I The V1] 


numbers range of current refriger- 
ition oils has been found to be satisfactory 


in as 

ing that when viscosity has been properly s¢ 
lected for normal temperatures the oil will not be 
too thin in a slightly overheated bearing nor toc 
thick in a cold compressor. Although it may appear 
that high V.I. oils should always be used to even out 


| 
il 


viscosity differences under varied operating con 
tions, the higher pour test and wax content usually 
associated with high V.1. oils must also be consid 
latter charz 1 


ered These iCteristics will be liscussed 
further below 


Volatility 

Although compressor operating 
200°F., installations of the 
300° | 


side. In high temperature, high pressure applica 


temperatures are 


renerally well be low 


booster type may exceed on the discharge 
1 
tions the oil must not vaporize excessively and thus 


be carried over so rapidly as to overload and pass 
through the separator, thus giving undesirable ac 
imulations in the cold section. Lubricant suppliers 
ontrol vaporization characteristics during refining 
by excluding lubricating oil fractions that would be 
volatile at the temperatures to be encountered. This 
characteristic has additional significance during the 
dehydration step which is applied to many compres 
sor systems with all or part of the oil charge in 
stalled. It is important that the oil should not be too 
volatile and thus interfere with this application of 


vacuum and heat 





t Fedder 


Figure 14—Room-type air conditioner. 
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ating temperatures tend CO lead to lubricant break 


flown which may result in varnish and gum dé 
NAPHTHENE BASE posits. In a carefully evacuated system, oxygen 1s 
---- PARAFFIN BASE almost completely absent; therefore, varnish and 


gum deposits are not simply oil oxidation products 


Although the mechanism is not fully known, thes« 
deposits are apparently complex reaction products 
of various oil and refrigerant fractions catalyzed or 
nitiated by moisture, system metals, sealing con 
pounds, etc. The presence of electrical equipment 
and/or stray electrical currents undoubtedly con 
tributes to the formation of these reaction products 
in sealed hermetic units 
. a 4 : ° - Most systems contain some copper and a phe 
20 4 | 6 80 Wo 20 nomena known as “copper plating” has been en 
FREON-22 PRESSURE , P.S.1.A. countered. A chemical reaction takes place whereby 
19—Viscosity of oil in equilibrium solution with Freon small amounts of copper are dissolved in the oil and 








22 refrigerant at a temperature of 100 F refrigerant. Under suitable conditions, this copper 
plates out on other metallic surfaces, generally steel 
Where tolerances are very close, the deposited cop 


: per may increase to such a thickness that bindings 
is common 
; : galling occur, resulting eventually in systen 
irate the equipment before placing it in oper AIth : 
] j ’ 1 achl ir i t 1O 
ration is accomplished by the applica ; ; 
erstood, it has been observed that copper plating 


gh the mechanism is not clearly un 


and/or uum, flushing with : } 

; ficulties are not encountered in completely dry 
refrigerant gas St hat moisture 1s no , \ 

; systems. Copper plating has been noted in the pres 

ncorporated with the lubricating oil, lubricant , : 

1 ence of refrigerants alone which suggests that the 

rers employ techniques to maintain mots he d : : ; 

. P ' | refrigerant may be the dominant factor in the plat 

t at very low levels. Oils and retrigerants : ’ ; 

; eke ing reaction. The theory has been advance 

Sl ppiied naving moisture contents , j 

, : minor amounts of moisture in the system produc« 

nillion and arts per milli , ; , “oir ' 

slow chemical hydrolysis of the halogenated 1 


erants. Regardless of the mechanism involved, ¢ 
} 


Test, which is based ; ‘ 
nation of copper plating 1s an ad itional reason for 


€ passage of electric ¢ 1} 
ure-free lubricants, refrigerants 


rigeration grad 
are satisfactorily free 


, 
est procedure involves 


ir eA, ear egueor tte CARE IN HANDLING 
lectrodes of copper and bra LUBRICATING OILS 


a stress of 25,000 volts per mill 


; \s supplied, refrigeration oils are essenti 


en found to indicate that oils are . . : 
re-free. However, these oils will absor ne 


c1onauly 


for refrigeration service. Addi 


> ' 1 care must be taken to minimize prolonged 
the 000 volt potentia icates 
vee i yeas: expo ) atmospheric moisture. Containers 
1 only be opened when necessary and should 
be tightly re-sealed after use to prevent breathing 
Oil containers should be stored at room tempera 
ture at least 24 hours before use to minimize mois 
re condensation. When handling oil in bulk 
n dehydration and blotter pressing facilities 


; 
rior should be provi fed to maintain dryness and clean 


[ l exp 
theretore, must be ow 
ts of system materials. The careful selec 1 
source and crude fraction, and the use of 


proper refining processes are necessary tO impart ‘ . 
| SUMMARY 


the stability require 1. As mentioned previously, in 
creased stability can also be imparted by the use of This article has discussed the importance and 


line SS 


iditives, but a combination of advanced refining benefits of comfort and industrial air conditioning 
1 additives is usually the best method in the modern world and shown how the proper de 
Average compressor operating temperatures have sign, installation, maintenance and lubrication of 


shown a steady increase over the years as a result of uir conditioning e juipment has contributed sig 
increased compression capacity, decreased available nificantly to the growing acceptance and use of 


and limited cooling water. These higher oper- this means of controlling man’s indoor environment 
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From coast-to-coast, Texaco Technical Service 
Men are ready to supply your local Texaco 
lubrication representative with detailed tech 
nical advice on short notice 

Highly trained and experienced, these Tech 
nical Service Men are equally at home in labo 
ratory or field. They work closely with Texaco 
laboratories in developing new products. Then 
follow-through with thorough testing in the field 

Theirs is the kind of practical technical 


advice that enables your Texaco Lubrication 


Representative to solve your toughest lubrica- 
tion problem. Texaco Inc., 135 East 42nd 
Street, New York 17, N. ¥ 


TUNE IN: Texa 


Throughout the United States 
Canada + Latin America * West Africa 


LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 





No waxout, even at —100°F 
with Texaco Capella Oil Waxfree 


fexaco Capella Oil Waxfree stays waxfree 


even at temperatures down to 100 below 


zero, When it’s used with miscible-in-oil 
refrigerants such as Freon. That's one rea 
son why leading compressor builders rec- 
ommend Capella Oil. Other good reasons 


fexaco Capella Oil is compatible with a 


commonly used refrigerants. It’s stable, 
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Texaco Petroleum Products are 


won't foam. It’s moisture-free. It protects 
against oxidation. It’s specifically designed 


to give long-term top efficiency to all types 


Of compressors 
\ Texaco Lubrication Engineer will be 
glad to give you further information, and 


help you with any compressor lubricating 


problems 
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